Differential regulation of FAK+ and PYK2/Cakbeta, two related tyrosine kinases, in rat hippocampal slices: effects of LPA, carbachol, depolarization and hyperosmolarity.
FAK+, an isoform of focal adhesion kinase preferentially expressed in brain and PYK2/Cakbeta (proline-rich tyrosine kinase 2/cell adhesion kinasebeta) are two related cytoplasmic tyrosine kinases. They are candidates for coupling electrical activity and stimulation of neurotransmitter receptors to short and long-term changes in synaptic properties, cytoskeletal organization and gene expression in neurons. As the same set of stimuli appear capable of stimulating FAK and/or PYK2 in non-neuronal cells and in cell lines with neuronal characteristics, we investigated the selectivity of regulation of these two kinases in mature nervous tissue. Using rat hippocampal slices, we compared the regulation of FAK+ and PYK2 by stimuli known to be active on one or the other of these two kinases in other cell types: lysophosphatidic acid (LPA), carbachol, depolarization, and hyperosmolarity. Phosphorylation of FAK+ was markedly increased by carbachol and LPA. Carbachol effects occurred via activation of M1 muscarinic receptors and nicotinic receptors. The effects of carbachol and LPA were prevented by protein kinase C inhibitors, whereas 8-Br-cAMP attenuated the effects of carbachol but not of LPA. Tyrosine phosphorylation of PYK2 but not of FAK+ was very strongly enhanced by depolarization and hyperosmolarity. This study and our previous results show that FAK+ and PYK2 are regulated differentially in hippocampal slices: FAK+ is phosphorylated on tyrosine in response to stimulation of G protein-coupled receptors, whereas PYK2 is mainly sensitive to depolarization and hyperosmolarity. Thus, FAK+ and PYK2 may provide specific and separate links between activation of neurotransmitters receptors, depolarization and tyrosine phosphorylation in mature hippocampus.